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(57) Abstract: A plastic container is 
coated with DLC film as a desirable oxygen 
barrier so that it is suitable for containing 
oxygen-sensitive or carbonated beverage. A 
coating device comprises an outer electrode 
arranged outside a plastic container (5), an 
inner electrode (11) arranged inside the plastic 
container (5), a pipe (12) through which 
carbon source gas is supplied to the plastic 
container (5) pumped to a low pressure, and 
a high-frequency oscillator (9) for applying 
voltage between the outer electrode and the 
inner electrode (11) after supplying the source 
gas to generate a plasma for depositing DLC 
film on the inner wall of the plastic container 
(5). The outer electrode includes a bottom 
electrode (4) arranged along the bottom of 
the plastic container (5) and a wall electrode 
(3) arranged along the inner wall of the plastic 
container. The bottom electrode (4) is located 
below half the complete height of the plastic 
container (5). 
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TOKITA, Susumu 
Tokita, Imashita & Associates 
! Daini Kougyou Building, 8th Floor 
2-12, Toranomon 1-chome 
Minato-ku 
Tokyo 105-0001 
JAPON 


Date of mailing (day/month/year) 

12 December 2001 (12.12.01) 


Applicant's or agent" s file reference 
DLC 


IMPORTANT NOTIFICATION 


International application No. 
PCT/J POO/02648 


International filing date (day/month/year) 
21 April 2000 (21.04.00) 


Applicant 

MITSUBISHI SHOJI PLASTICS CORPORATION etal 



1 . Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP^AU^CH^CN^Z^I^K^NO^Z^RO.RU^S^US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

AP,EA,AE,AG,AL,AM,AZ,BA,BB,BG,BR,BY,CR,^ 

IDJUNJS,KE,KG,KR,KZ,LC,LK,^ 

SI^SUTJTMJR^TZ^UA^CU^VN^YU^ZW^A 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rule 74.1). See Volume II of the PCT Applicant's Guide for further details. 



The International Bureau of WIPO 


Authorized officer 
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34, chemin des Colombettes 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
DLC 


irrko niDTurn ArTIAM SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT /IPEA/4 1 6) 


International application No. 

PCT/JP00/02648 


International filing date (day/month/year) 
21 April 2000 (21.04.00) 


Priority date (day/month/year) 

19 May 1999(19.05.99) 


International Patent Classification (IPC) or national classification and IPC 
C23C 14/34 


Applicant 

MITSUBISHI SHOJI PLASTICS CORPORATION 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

IH Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SI 


II 


□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

13 October 2000(13.10.00) 


Date of completion of this report 

10 July 2001 (10.07.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/02648 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
| 1 the international application as originally filed 
the description: 

P a S es . 1-5,8-18,20-21 

pages ^~ 

pages 



6,7,19 



, as originally filed 
, filed with the demand 



, filed with the letter of 17 April 2001 (17.04.2001) 



the claims: 

pages 

pages 

pages 

pages 



1-11 



15,19 



as originally filed 

_ , as amended (together with any statement under Article 1 9 
, filed with the demand 



filed with the letter of 17 April 2001 (17.04.2001) 



the drawings: 

pages 

pages 

pages 



1/2-2/2 



, as originally filed 
, filed with the demand 



the sequence listing part of the description: 
pages 
pages 
pages 



filed with the letter of 



, as originally filed 

filed with the demand 



filed with the letter of 



3. 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
1 the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language , wnicn is: 

D the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| — I the language of publication of the international application (under Rule 48.3(b)). 

CD the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form 

□ furnished subsequently to this Authority in computer readable form. \ 

Q The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

O The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of 

the description, pages 

(3 the claims, Nos. 12-14.16-18 

the drawings, sheets/fig __ 



5. O This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
| beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which hgve been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
and 70 ^T)^ ** ° ng y f * ' ° nd are not annexed to this ™P<>rt since they do not contain amendments (Rule 70 J 6 

\**Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 








Novelty (N) 


Claims 


1-11/ 15, 19 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-11 


YES 




Claims 


15, 19 


NO 


Industrial applicability (IA) 


Claims 


1-11, 15, 19 


YES 




Claims 




NO 



Citations and explanations 

Claim 15 does not involve an inventive step, since 
it is the application of art relating' to the hydrogen 
content of DLC film disclosed in Document 1 ( JP, 6-280012, 
A (Canon Inc.), 4 October 1994 (04.10.94); paragraph 
[0007]), cited in the international search report, and art 
relating to the density of DLC film disclosed in Document 
2 (T.J /to, Ceramics, 27 (3) (1992), pp. 219-225 
(especially p. 224, Table 3)) in art relating to DLC film 
formed into moulded plastic material as disclosed in 
Document 3 (WO, 98/37259, A (Kirin Beer KK) , 27 August 



1998 (27.08.98); page 3, lines 11-13; Claims 1 and 5; and 
Figs 8 and 9) . The ranges for figures do not overlap but 
are close and the numerical limits are not critical. 



Claim 19 does not involve an inventive step, since 
it is the application of art relating to the hydrogen 
content of DLC film disclosed in Document 1, cited in the 
international search report, and art relating to the 
density of DLC film disclosed in Document 2 in art 
relating to DLC film coated plastic container as disclosed 
in Document 3. The ranges for figures do not overlap but 
are close, and the numerical limits are not critical. 
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Administrative Instructions, Section 422) 



From the INTERNATIONAL BUREA 



Date of mailing (day/month/year) 
25 April 2001 (25.04.01) 



To: 



TOKITA, Susumu 
Tokita, Imashita & Associates 
Daini Kougyou Building, 8th Floor 
2-12, Toranomon 1-chome 
Minato-ku 
Tokyo 105-0001 
JAPON 




Applicant's or agent's file reference 
DLC 



IMPORTANT NOTIFICATION 



International application No. 
PCT/J POO/02648 



International filing date (clay/month/year) 
21 April 2000(21.04.00) 



t- Th e following indications appeared on record concerning: 

[X] the 



the applicant 



i inventor 



□ 



the agent 



□ 



the common representative 



Name and Address 

YAMASHITA, Yuuji 
Hokkai Can Co.,Ltd 
5-15, Ueno 4-chome 
Iwatsuki, Saitama 339-0073 
Japan 

(applicant and inventor for all designated States) 



State of Nationality 
JP 



Telephone No. 



State of Residence 
JP 



Facsimile No. 



Teleprinter No. 



2 - The International Burea u her eby notifies the applicant that the following change has been recorded concerning: 
| | the name 



X 



the person 



[ | the address | | the nationality | | the residence 



Name and Address 

YAMASHITA, Yuuji 
Hokkai Can Co.,Ltd 
5-15, Ueno 4-chome 
Iwatsuki, Saitama 339-0073 
Japan 

(applicant for US and inventor for al l designated 
States) 



State of Nationality 
JP 



State of Residence 
JP 



Telephone No. 



Facsimile No. 



Teleprinter No. 



3. Further observations, if necessary: 



4. A copy of this notification has been sent to: 
| X | the receiving Office 
j | the International Searching Authority 
| X | the International Preliminary Examining Authority 



| | the designated Offices concerned 
| X | the elected Offices concerned 

□ 



other: 



The International Bureau of WIPO 
34, chemtn des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 



Telephone No.: (41-22) 33 
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Administrative Instructions, Section 422) 
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TOKITA, Susumu 
! Tokita, Imashita & Associates 
Daini Kougyou Building, 8th Floor 
2-12, Toranomon 1-chome 
Minato-ku 
Tokyo 105-0001 
JAPON 


Date of mailing (day/month/year) 
25 April 2001 (25.04.01 ) 


Applicant's or agent's file reference 
DLC 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP00/02648 


International filing date (day/month/year) 
21 April 2000 (21.04.00) 



1- The following indications appeared on record concerning: 
| X| the applicant | X| the inventor I I the agent I I the common representative 



Name and Address 

KAGE, Tsuyoshi 

Mitsubishi Shoji Plastics 

Corporation 

Gotanda Fuji Building 

27-2, Nishigotanda 1-chome 

Shinagawa-ku, Tokyo 141-8535 

Japan 

(applicant and inventor for all designated States) 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person | ) the name | | the address [~] the nationality | | the residence 


Name and Address 

KAGE, Tsuyoshi 

Mitsubishi Shoji Plastics 

Corporation 

Gotanda Fuji Building 

27-2, Nishigotanda 1-chome 

Shinagawa-ku, Tokyo 141-8535 

Japan 

(applicant for US and inventor for all designated 
States) 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 



3. Further observations, if necessary: 



4. A copy of this notification has been sent to: 
| X| the receiving Office 
j the International Searching Authority 
| X | the International Preliminary Examining Authority 



[ | the designated Offices concerned 
| X | the elected Offices concerned 
| | other: 



The International Bureau of WIPO 
34, chemin des Cotombettes 
121 1 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer jf 

SusumjkfKubo 
Telephone No.: (41-22) 338.^86^ 
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AMENDMENT ( PCT ARTICLE 34(2) (B)) 
IN THE SPECIFICATION 

1 . Replace (1)-A part (from Page 10, Line 14 to Page 12, Line 
15) with ( 1) -B part. 

(1)-A part (from Page 10, Line 4 to Page 12, Line 15) 

The object of the invention is also attained by 
providing a DLC film to be formed on the surface of a plastic 
molding and having a thickness of from 50 to 400 A. In this 
aspect of the invention, the DLC film has a thickness of from 
50 to 400 A. In this, therefore, the oxygen transmission rate 
through the DLC film is effectively reduced, and the 
transparency of the DLC film-coated plastic molding is well 
prevented from being reduced owing to the discoloration of 
the DLC film. In addition, since the DLC film is prevented 
from being cracked owing to compression stress applied thereto , 
the oxygen barrier properties of the DLC film-coated plastic 
molding are well prevented from being degraded. Further, 
since the time for vapor deposition to form the DLC film is 
shortened, the productivity of the DLC film-coated plastic 
molding is improved. Preferably, the DLC film having a 
thickness of from 50 to 400 A has a hydrogen content of from 
16 to 52 hydrogen atomic %, including the preferred 
embodiment . 

The object of the invention is also attained by 



1 
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providing a DLC film to be formed on the surface of a plastic 
molding and having a hydrogen content of from 16 to 52 hydrogen 
atomic %. 

More preferably, the DLC film thus defined by its 
thickness and/or its hydrogen content in the manner as above 
has a density of from 1.2 to 2.3 g/cm 3 . 

The object of the invention is also attained by 
providing a plastic container with its inner surface coated 
with a DLC film formed thereon, in which the DLC film has a 
thickness of from 50 to 400 A. In this aspect of the invention, 
the DLC film has a thickness of from 50 to 400 A. In this, 
therefore, the oxygen transmission rate through the DLC 
film-coated plastic container is effectively reduced, and the 
transparency of the container is well prevented from being 
reduced owing to the discoloration of the DLC film. In 
addition, since the DLC film is prevented from being cracked 
owing to compression stress applied thereto, the oxygen 
barrier properties of the DLC film-coated plastic container 
are well prevented from being degraded. Further, since the 
time for vapor deposition to form the DLC film is shortened, 
the productivity of the DLC film-coated plastic container is 
improved. Of the DLC film-coated plastic container, 
preferably, the DLC film has a hydrogen content of from 16 
to 52 hydrogen atomic %. 

The object of the invention is also attained by 
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• 



providing a DLC film-coated plastic container with its inner 
surface coated with a DLC film formed thereon, in which the 
DLC film has a hydrogen content of from 16 to 52 hydrogen 
atomic %. 

Of the DLC film-coated plastic container with its inner 
surface coated with a DLC film formed thereon and specifically 
defined by the thickness and/or the hydrogen content thereof, 
more preferably, the DLC film formed on the inner surface has 
a density of from 1.2 to 2.3 g/cm 3 . " 

(D-B 

The object of the invention is also attained by 
providing a DLC film to be formed on the surface of a plastic 
molding, and having a thickness of from 50 to 4 00 A, a hydrogen 
content of from 16 to 52 hydrogen atomic % and a density of 
from 1.2 to 1.6 g/cm 3 . In this aspect of the invention, the 
DLC film has a thickness of from 50 to 400 A. In this, 
therefore, the oxygen transmission rate through the DLC film 
is effectively reduced, and the transparency of the DLC 
film-coated plastic molding is well prevented from being 
reduced owing to the discoloration of the DLC film. In 
addition, since the DLC film is prevented from being cracked 
owing to compression stress applied thereto, the oxygen 
barrier properties of the DLC film-coated plastic molding are 
well prevented from being degraded. Further, since the time 
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for vapor deposition to form the DLC film is shortened, the 
productivity of the DLC film-coated plastic molding is 
improved . 

The object of the invention is also attained by 
providing a plastic container with its inner surface coated 
with a DLC film formed thereon, in which the DLC film has a 
thickness of from 50 to 400 A, a hydrogen content of from 16 
to 52 hydrogen atomic % and a density of from 1.2 to 1.6 g/cm 3 . 
In this aspect of the invention, the DLC film has a thickness 
of from 50 to 400 A. In this, therefore, the oxygen 
transmission rate through the DLC film-coated plastic 
container is effectively reduced, and the transparency of the 
container is well prevented from being reduced owing to the 
discoloration of the DLC film. In addition, since the DLC 
film is prevented from being cracked owing to compression 
stress applied thereto, the oxygen barrier properties of the 
DLC film-coated plastic container are well prevented from 
being degraded. Further, since the time for vapor deposition 
to form the DLC film is shortened, the productivity of the 
DLC film-coated plastic container is improved." 

2. Replace (2) -A part (Page 37, Line 8) with (2)-B. 
(2) -A "between 1.2 and 2.3 g/cm 3 ." 
(2)-B "between 1.2 and 1.6 g/cm 3 ." 
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* # 

IN THE CLAIMS 
Page 46 

3. Kindly cancel Claim 12, 13, 14, 16, 17 and 18. 

4. Kindly amend Claim 15 and 19. 

Claim 15 The DLC film as claimed in claim 12, 13 or 14, which 
has a density of from 1.2 to 2.3 g/cm 3 . 

Claim 15 (amended) The DLC film to be formed on the surface 
of a plastic molding, and having a thickness of from 50 to 
400 A, a hydrogen content of from 16 to 52 hydrogen atomic % 
and a density of from 1.2 to 1.6 g/cm 3 . 

Claim 19. The DLC film-coated plastic container as claimed 
in claim 16, 17 or 18, wherein the DLC film has a density of 
from 1.2 to 2.3 g/cm 3 . 

Claim 19 (amended) The DLC film-coated plastic container 
having a DLC film on its inner surface, wherein the DLC film 
has a thickness of from 50 to 400 A, a hydrogen content of 
from 16 to 52 hydrogen atomic % and a density of from 1 . 2 to 
1.6 g/cm 3 . 
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